
PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11352489 A 



(43) Date of publication of application: 24.12.99 



(51) Int. CI G02F 1/1337 
G02F 1/1335 
G02F 1/1343 
G09F 9/35 




(21 ) Application number: 111 34981 

(22) Date of filing: 14.05.99 

(30) Priority: 16.05.98 KR98 9817734 


(71) Applicant: 

(72) Inventor: 


SAMSUNG ELECTRONICS CO 
LTD 

SONG JANG-KUN 
PARK SEUNG BEOM 
RAHEIZEN 



(54) WIDE VISUAL FIELD ANGLE LIQUID CRYSTAL 170 on both sides and the pixel regions are subjected to 
DISPLAY'DEVICE AND ITS PRODUCTION the division aJignment around the apertures 270 and the 

projection patterns 170. 

(57) Abstract: 

COPYRIGHT: (C)1999.JPO 
PROBLEM TO BE SOLVED: To simplify a stage for . 

forming a pattern structure for multiple division to 

enlarge a visual field angle and forming patterns for 

division alignment by forming the opening patterns to 

pixel electrodes of a lower substrate, forming 

projection patterns on the substrate and subjecting 

liquid crystal molecules to division alignment. 

SOLUTION: Partly removed apertures 270 are formed at ^ 
rrO pixel electrodes 200 on the lower substrate 1 0 and a 
perpendicular alignment 240 for perpendicularly aligning 
the liquid crystal molecules 30 to the substrate 10 
surface is formed thereon. The projection patterns 170 
are formed on an upper substrate 20 and the two p 
substrates 10. 20 are disposed as to face each other in ^ 
such a manner that the projection patterns 170 are '** 
alternately repeated and arrayed with the apertures 270 
of the lower substrate 10. Negative dielectric constant 
anisotropic liquid crystal materials (liquid crystal 
molecules) 30 are filled between the two substrates 10 
and 20. Namely, the liquid crystal molecules 30 are 
arranged symmetrically around the projection patterns 
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1 ] ^ 1 mm. mifsig 1 &m(D±\zm^^}tix 
• [is*3S 2 1 rnirnm 1 a« mmm 2 roppiic^A 

$Jx-C*5.?), *<0^a*S*tt (anisotropy) Sr^-f^-S 
Iff 3 ] mmm 1 S«&t/^ 2 S^ttmrtEfSfaifeS 

2^B3t«[^o^aaw{*5:v^{cil:?fif-r5lt*« i {cts^ew^ 

[W*3S5] Bfifa^iS.t)«^2{l7t^gro'4'(7)-ocoi^{ai) 
$ ixT 1/ ^ 5 » 2 M« 7 A $ lb (C-^/u-C-^i 5fS 

{mim.9\ mfteiii5.t/ii2tt«>'.f/uAf4^tt^'n 30 

aT'u— hS.acT'u- h (plate) . 

^^x~miz^^^m^m^^-r^^\^f}mm^iww,2 

mmmmnMt(om^t'-f^-r-Pk&tm^x'^^W7^<om 
^mmmM<r>m.mcr^oxm^^t\^ti'm 1 e^esr* e> 
(c-^tpft*3i 1 2 {z.wM.<Dm^Bmimmm.o 

*3gBo 
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^/-cv^5®ftMPSl5;^sJl^^S^^T^^5l»*«l 4icia« 

If»*«l 7] ^|5MP^-«^-VStJ5fFfS^ig/-<^-V 
5S(75;^[pj(C?gfife$4xTVN5«*«l 2{C|Ei£0?KfB* 
Ifi*«18l MffiMP^^^-VC0*if*3~2 0 Mmt? 

2(;ifattcofeeB^B«?n§gSo 
[ff*«l 91 S5f2?^^-'-?^-V<Dillt43~2 OmihT- 

fosif*]j 1 8{ctett»?gfB**isao 
<Dm(Dmmi-i5-'i sum-c-fes^^^i 9j;iiB««fK 

fi^^^^Bo 

[lt;RJS2 1 ] gIf5?^gv^^->-(DS$«0. 3~3m 

m-efcsts*:^ 2 0 icmwt<om^BmmmWo 

[»*3S2 2] BufBP^P-'^'^-VttSaiCiSSiiLfc^l 
H 2 gB^ i b S +^*:^^T-fc 5 W^JS 4 (c!a« 

+^^^^&'9HtpES:^Ji^:t^{C?l^^$^^TV^^f^*:«2 2 
I»*?[2 4 1 mr^ggp^^^- V»*MI2+^?4^<0=Pi*5:!6» 

^I'-^^V KM(:iJ^^$tt-Cv^5»*«2 4{cfB«coje? 
[it*3l2 6 l HUlB^P^^^ — VtOPfllSttl 0~5 Om 

[ii*^2 7i B^^lEmlg|5^)•tm2SlJ5^t^4H^rlaf^l^^ 

t**^ 2 2 (CtemcOf^H^B^^^go 

<i: S'i 5 J; 5 Ji^^ ^ V > 5 IS*3S 2 3 (cffitgcOfSfB 
[fi*JS3 0l mrteBSP-'^^-VttSiSll-rs^lgB^^t 

yii^^m'omtsmnw^mcm^^nx^.-^^n^-s^z o\c 
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. [ft*3S3 9] isismwmiit^- f>iB«a-efc58f*«3 8 

•r?>J::-^Ac^K{cnm^ixX\^^?>\hmjfmo)^j^y<i'— 

im^m. 4 1 1 mita^ i s«<d jiic s/ ^ mj y 

$thx\>^^moy<^~>-tmm^<-$'~>'t'Dtnmu-$^^ 
-5 mmx'mf$. $ v > s ^ 2 su^ t . m^m ay<^. 

^i^5»3S|5^>Sr*LT:v^5»*«4 0 JC|E««^)jgtS« 

[»*«4 2] Huie^^s'^-^ h y s'^':^^iS^^iEgiP^^• 
^'-v<>:S*«IB4gi5;»•5r$e>(c■&tftS*«4 nets® 

4 3 1 ftfltfiT'^ ■5' ^ h y y^(OmW.^ 3 135 
^)•f±H^|?i?{c?^0^$^^Tl/^5^*«4 0 {ca4fe<^>«[^^ 

[ff*^4 5 1 HfJlESa^liy- MB«T-*)-5»*«4 4 

[fg*^4 7 J mi mm. mmmimm(r>±izwm^ix 
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•r5<t,5ivi*fjE£;L-cv^6il2Stg. ftriB^ 2 s^Koiic 
^LT^^5^a*«1s, mmmimmtmmm2mmi:(n 

y<^->t[zX'z,x^^(Dmmc-i^m$ivx. mmL-k. 

10 f^^m!S.i-i,m^. f^2mm(D±m^Mmh7>i?:^^ 
^ffM-rsspg, mmm2mmff>±imD^^^-r?,m 

mm-r?, ^ 5 icimfB* 1 s« mmm 2mm t ^m^ti 

x^^m^^/^x-fi^m^B^^mm-nm^^m. 

■ MSr*ix-fti.Ji^fife-r5SPi^$b{c-^Ay-e/i-5lt*3l4 

5 2 1 MiE5^;ef4 0 . 3 ~ 3 M m(om ^ x-mm 

$it«)fS*3l4 8 i:i|5«<7?fe?^B^^^e(7)Kit;^fc 

5 3 J Sfrf5S§Sf± 3 ~ 2 0 M mcom^^i-^ J; 

30 [Wsjcil 5 4 J BUlBrj^ PSPJ* 3 ~ 2 0 m n.<7>iti^*1--5 
J: P (C?i^fiK$tuSfS^^ 5 3 ICfBttcojg^B^B^^^gOiSl 

i»*]S5 5] sfiKr^pgi5»iaj^ff^t*c(c?KfiK^n5a^ 

^4 8(c|S««OfSfa^*^M<oiajt:^)£„ ■ 

5 5 {;f5®WjRB^B«^^awS!{it*«feo . 
[tS*3S 5 7 1 miism 1 SScD±lc7'7 iJ' h y y 

C0fSfB^^^e<0tiig*-feo 
40 [f«*«5&l mrffiT'TS'^-^hy 3'^;^tt. Mf^?^^ 

I»*]S5 9J Buiay^-^^'-^hy s'^*;^f±miiE5BPa5 
50 ^»iH^IJBlCffM^4x^>a*«5 8li|E®<OjS^^;T^ig 
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[f»*^ 6 5 ] HtJlEm 1 mm&Xf^ 2 S^fimrfEjSa^B!^ 
6 6 1 miSm 1 RtJt^ 2 1 

[ft *35 7 1 1 HfllEm 1 SlO!^ 2 <S5t«<7)^ CO— OC0F*9 
(f»3}i«7 2l S>rlE^lRtJ5m2ffi«7-f/PA|i-eix-5:* 

7 2 icte«co?fi^rB^*^a<^Mat*ifeo 

[tS*«7 4l MIEBlP«a5f4+*Wi?^^i-Sf»*«4 
--ff<»ai;'. •?:Oi|ii/55^<^ic.5J;^lcJKfi!c-rSff*JS7 
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tfEg^iJi^icjg^K-f-5f**Ji7 6ic^m(om^»7f(mm<o 

[ft*3l7 81 BulEP8PSi5(d:^SMgi5^5-;5SEv>{>iii:3^-r5 
x^^{c:?g^i-5»*JS4 8 tcie«g©jKS«S^iggroS{jt 

[t»*357 9] tfrlE?§ettifj|5^q*BOX4»t^^i9litP 
H^Ji^(CJi?fiK-r5f»*JS7 8 tCiB®<75JKBl.^*iga©Si 

10 i^m(Dumfj:m.m] 

[ 0 0 0 1 1 
[000 21 

20 1 0 0 0 3 1 fiii:iEr6]te ctv^>-^5=- y ^ ;^^wlSal^^ 

[0 0 0 41 

Jg»fT-t5, t-'ic*^*,, y— ^y^'^s'i?^— K (no 

rma l lyblackmode) icfeV^TJi-^t^ffico 

ikm\^is^^xi,%m'^(r>i:3.M,fh^^-7'y^^'^— v'tmm^i 
^KfB^^^^«^l.s*r6]^cJ;-oT^«iiJ£^c;k:#v^||^ 

[0 0 0 51 *^e^coe6<)(i#ii:9-fi'7)fc*cD^^^— >- 

[0 00 61 *l6ig<^fife«0g6<jfi#S^)-fiI®«<O^## 
[0 0 0 71 

50 ic:^mmici^^m^Bm:^mm.i^i^^^xi-i^ T^mmcom 
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[00 0 81 no0»«<7)FB^jcA0Mm*S*-14S:^-r 
[0 0 0 9] ro(OS^E^D^ftll!C]gi§|ft;455:v^{Cii:^-t- 

[oof 01 aT'u— tttt««7-f>'^i^2iu«c7'^' 
[0 0 1 1] ^p^^^->S.t/?^^^^^-:^»{Sl6]ttSr 
[001-2] — Bgq/N'^'— >'jm(*]iii 9 osw:^ 

[0 0 13] FjfiP^^^ — v-c^*!. §^Se/<:^ — ^'coiHiri^ 
fi-?rix-e*tl- 3~20/zniv3~20Atin, 0. 3~3m 

[00 14] ^&y<^->tm^j:^i.^ic±umm<^± 
[0 0 15] ::^mmizx^i&<Dm^Bm:^mmicm^xT 

[0 0 161 Jba5S«(C»i^e^^:?-Vt*/^5® l^iS 

:^ JiSSSSO JitdJg^ $ V ^ 5 w i: 7J5fc 5 o 
[0 0 17] rw^, y^s/i^-^ MJ •>'^':^<^^2a5^ 

[0 0 18] — gBP^<^-vi:3§e^-;^ — ^-.twr^T 
WM^mi^OTSSBgp^iSiHP^^^-^i: 9 OSw^lfg^r^i- 

[0 0 191 WfE<oj;5^j:*«?^rollJS0iUcJ:5JSS^ 

P — >- SrS^mffiA''^ — = V ^^©Pgjcfct/ l^^tc 
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[00 20] ?§gli^3tttiKT'^*. m^a^fctt 

[00 2 1] ms© J; 0 Kzmwk Y 7 >'^7.9mwL<r>m^ 

I 'iomn^^(r>y<9—z^:y^m^\z.^\.^xm^n 

10 [ 0 0 2 2 1 

[0 0 2 3] HI (A)s.u^(B)»*iiii:iai^]?s^^^^a 

•So 

[0 0 2 4] mi (A)&t/(B)(^lll^.$ixfcJ:5{-. ;^ 
20 r6]L.r*5i9. i:o(7)S«i, 2(ortfiiis«cfi i to (i 

nd-iumtinoxide)?i fOSB^^S;^®?!!^ 
^J^e'5@P>^m® 1 2, 2 2^U^gar^lKl 4. 2 4;^5JI|12^ 
(C?i5fi)c$tlTV^6o — o<DS«l. 2C0rp1{Cf^:&(O^S 

1 , 2 o:>^mm\^\'m,^nm i o o ic. 

Att1-'55t:S:t/?S0^jl 1 0 0 UTffi6*$:<lf^ ^ 

S«ltC^+^$tLyh{i3t«l 3(7)ffirpJttBfi±SPS«2 

(-M#$tbfc<g5t«2 3(7){Bf^#A{^>5tUT9 ^^(D^ 
30^ S^r^LTV^5o Ef^i^ 1 4 If :i t 

[ 0 p 2 5 1 la 1 ( A) jim^srBiira LT^j^v^ti-g^STTj^ uyt 

tOT'feoT. JSh^S 1-0 OCOJSB^a^J'^SfiiBf^lKl 4 

<^lfir^;^;icj;oTi:ocos«i, 2(?:)^£{c>!t L-cfiS 

TV^-5^S3feffil 3^aiiL5t^Ji:{B3t:&f6]255^*5e5rfS 
fa^l 0 O^iii^-r^o mjl23tJi±a5S® 2 (C# 

^$ixTi^5il7t«2 3tcJ;oT]g»r^ixr:/7 5/^4^ 

40 [0 0 2 6] m 1 (B)fim#Sr+5i'{cPn*pi-s^^^^ 

■rt>0-CfeoT. JSH^055^^^3fiTa5Sffil7!i^b±gi5S« 
2 {CMS 9 0 S<o^gSr^-r J: ^ tcjglg^^tcija D 
tt-Cl>5fci6. ?KS4>^3cO:g#^f6]3!>5a)g!fi<J{C^{t;-r 
S^CbixfcSitSr^-r^o ::cT% -o^oS^i, 2 

tiEf^^l 4OiafS];^l755^i/NC0T% fga^fj^^ 3 liSiEtC 

;65f+^$ixfcil7t«i 3^iii§UTilf^^ixfc3fc;5>fSB^ 

50 :&l6l0^ai:ix{c«io'C9 OSlHliS-rSJ:9l-/<^«9. Lfc 



9 

to 0 2 7] mi^;^^5^*^$tLfc^K^^c^ov^T^i^ 

^ffl V N 6 r <J: -r'«.H^^ ^M^-r ^ r ^ o 

[0 0 2 81 m2 tm3{A)RXI(B)\t:^^m(DmiM 

'So 

[0 0 2 91 12 2 {CTjk Lfc J: 5> t-. Ta5S^c7:^3gP>^llJ* 

[0 0 3 01 0 3 (A)2§^tJ«(B)f^Huia60^-^^ — ;x{c:j;o 

lll^Ufc»fS!2T'fo'5o 
[00 3 11 5feT. 0 3 (A) Sr^5 t . Tlf|5S« 1 

1. 2(csii:§cia?ij*nfcttfi8$rJi«p-rst^T% m^s^*- 

;h/^gaP^'?^ — >'4<0{^ia(7:>B^fi— 0(75SSl , 2(C 
v?:7^— /U K(fringefield) tV^^o 

[00 3 21 ?Sf0;i5^(^M«^S*ttS:*i"6^i^. m 

r $ tt/^iBB P /-^^ - V 4 f^iaoaj^B^^^ 3 cos 

ttfiziocoSSi. 2 60^®(c>ctUTMi/>3t**t3ii:.ix 

[0 0 3 31 IEI3(B)^^^<h. TmiJSffiKcOl 

1 4;55J^^$^^"Cv^5o fBrS5)'^3f^SB:iarS]l^l 4C0 

x\ m^^*^wiiu^ti^j:\^^^m^^\^^xm^5(Dmm<Dm 
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[0 0 3 41 +5i'/.^m#;5^z:o<DStg 1 . 2orBi{cPnjp 
^ti^t. m^B^7^'f-3\fm^(D^\^i^M\^xmmcMn 

xm^B^^ 3 COM < ^mr^Rmc ^ ^-^comm^^^ c 

[003 51 ujo^ ±^&m 2 (D^^comm^iSLm-r 

10 ^ m^B^^ 3." t T§i5at5 1 CO gl P ^ - >- 4 * fi?? 
e 5 co#i£{c{iSi-^?^0^05^^ 3 (OM< m;S;^|5^/c^ oT ■ 

[0 0 3 6] ?S^0i2JiJcoS»jSr/h$ < LTgEtt^^Se^ 
t-'S a6 CO.'-? - >SigS.tJ^iar^lS^d^l2 4 ( A) St)^ 
(B){C|a:^$ixTVN-5o 
[ 0 0 3 7 1 HI 3 (A) <!: TSPS® 1 

TV^S I TOM^Sm 5(7:>— a5;6'^[^^$tLyc:r^P/^^$^ 
— >-4 7!^5?fM$^^-Cv^;5o ii?fPSt5 2<D i TO* 

20 3i«ffi2 5 0-^S55&5^^$^^Tv^-5;5l^ TlfiSStSico^ 

I TOli^mili 5 i:*ii«;1^2 5 <^(cs#^^in 

[0 0 3 8] bfc;65oT. M^S^ll 5 SLU^^iiS^l 2 
5;6>::r~:/:/$ixfca5^cot?^^i:^^$rS5¥{;if^miJr^^ 
^coM < irf^ tc Tjc ^ - ocOffi^;0*^ii C 5, J: 5 

r-J^:^*^^o co;^^/^e>-r. ±lFI5S®2CO;^-:/>-§fL/cSl5 

[0 0 3 9] [114 (B)T'(iT«S«l {-UJM?i5*^ 

C0^^5;65?F^^$tLTio»9. ^cOiitcMffiiaf^I^ 1 4 
?F^i^!c^^^Tv^5o *fc. ±{RiJS«2(ct>s;5^5^>t;^Sii[ 
iai^Sl2 4;iS?f$j^SixTi/^-5o fluiaS4(A)coj:5 {;i. 

^;h.-?:ixco§;^s 5 •^wm\zMmx^m'^(Dmm^^^^ 

?K0^B^5^^3;i>555'S'l^nfc®«P^T'¥ffi-ia?U^n 
40 [0 0 4 01 L;6*U. — 0(7:>iffi^®a;iSi:5)'tiJffiffi)$n 

[0 0 4 11 ^m^<^-i^^^%mrr^wsL\^ 

(Dm^r-mm[^xMitj^^m<}^ir^mm.'^.^^-h^o 
[0 0 4 2] m4(A)Rrj{B).(om^^<Dm^Bm 
50 7j^mmi:mfii,T^jiur^mM'r^^m^^^^^o 



11 

[0 0 4 31 i-/<Ct>*>, 134 (A)-C'<0;&7 — ^W/U^' — 

&^<0^-^^ I TO*ia«112 5[^(cPp/^i?->'SrJF^ 

I 0 0 4 4 1 m 4 (B) T-f4iii^lBSS:?^*iiS«iSr±lfl5 

fifei-S xe*5ji*D i^5 -C'fc 5, 
[0045] BfflE<0 J; ^ t-x m 

(004 61 13 5 f*;*:^§^(Om 5 TiS 1 2 cO»JS0^]{C<t 

s sii:iaf6]?KH^^^^«co$}-i&iia[6] sria^ bfe»f Eia-x? 

So 

[0 0 4 71 ia5{i;frbytJ; T^StSi ocoJkd 
I TOiii^miS2 O OtCfi— gi57l)S^*$^fcggagi52 7 

0 j5S?g^$n-C*5 9 , ^<^±JCtt^S^V 3 0 S:a« 1 

0®{c:Sii:(iE?^iJ-t-5y!ii6rosa:iar6iJK2 4 0 255jf^fi!<;$ 

*3^3, — VI 7 O/i^TlaSStSl 0«5^PSi52 7 

0. 2 O/iS^fSU-Ci/^-S,, "ocoS^KlO, 20tOPBHc 

[004 81 Sfc. ±g|5&t;«TSi5«« 10,20 O^ffii] 
ffilCf*iS5t«l 3. 2 3;^5ft^$^^-cv^5» {I3t« 1 

1 7 0:s.U«S3Pgl5 2-7 Oco^rifiji: 4 5S^fc»*9 OSJC 
[0 0 4 91 ffi^ffil 3\ 23i:«*ElO, 20 

m(omat.mmy ■< j^j^ 133, 233 a^^n^'tiH^ 

#;^:#^^:fyf6], l9S^^$63!•s«3tteoSiaW<!: — 
ai-57J>il:3^■r■5 i 5 m«-t-5, 
[0 0 5 0] ftuieroi 9 /j;J0!S^*igfiic^-65^i)ns 

ns<t. iiI^S1S2 0 0<Dgapgi5 2 7 0<D#i5-C-7 li >- 
-v 1 7 0 ^'P'mciR^B^A^3 0 A'^mmxM^^6^\c^^\] 
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[00 5 11 ^fa<Oj;5'^i«itW^-«^'— VtteSJlSJ:!?^ 
[0 0 5 21 flfBroj; ^^fliarfelSr-rsJ: ptc;is 

-5, 

10 [0 0 5 31 i^^m<n>%mmKx.^wt.^^n7mm.nm':^ 

(0 0 5 41 *^?^(D||5llJfi^JC±55>?&lia(6]<Ofc«) 

(D/-? ^ — Vy45|2I 6 $ ixT V -> -5 „ 

[0 0 z ^\ fi7—y -nv^-w&\^Wy^^mz.^m^^ 
\ 7 QhnWkY7'J>:^9WSL\ 0i:©H*«ffi2 
. 0 OJc:;d— T'^'^nfcPP/^^— :^2 7 Ofi^TWSiro 

Tiit), > 1 7 0i: 

20 ^R>'-'>5'->'2 7 0 t{i^i:jCjgfig$tb-CV>5. rtOi 

9 'JC^^^'-i^ 1 7 0 , 2 7 0 S:^r-t-5?0tfi^^R^eo5^ 

i/^S/nA, li3g:i:*^i: L-cmSt, ia[n];5SS/j:5Ego«) 

30 

[ 0 0 5 6 1 HI 6 \Z.W^ L^<t 5 nCfSal^;T^^aw— 

[0 0 5 7] UitWL<r>-^(om^^ 1 1 1 ^SiPtr^-?;? 
— — SiSWl 1 1 {c:*fUT±giJSt/TaJ^ 
' ■Ki]{C4 5S:^Sl>lB3P/^^' — ^-2 7 0S.O??i|^^^'^ — V 
1 7 0;i5Jl^fi!c$ix-CV^-CfSfB:5^^w;^|^i^;45(i3fetS<o:g 
iSttllK 2 2 2:&[6lt 4 5S:^lS«r*-rScO-C«^ 
40 :ftroi|#<4;S5[SjJL-r5. 

[0 0 5 8] stifBdift^^Lfci^.i^, mm7^/\^M.im 

«^^*s-#:>c#v^^rSi*s{S3t«wSi@#i 1 K 222 

10 0 5 9] y<^-><D^^(D^^ti>tfrn'r\MM^Mf& 

50 xm^^titi(Dji-^^m(o^ 5 nmm{::^x^^mM\^<D 
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[006 0] L;&^L, :L(Dm^\hmmmcifvtiitu^x- 
mmoy<^—i^2 7 0 tmmwm2o o tc^m^nt^^o 
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T\ ^P/<^— >'2 5 0Oy-r-¥^V K§lSi5^5'2 5 1 O 

50 



(10) 

17 

10 0 9 4] L:t*SoT, -oK)S«{J.J|^fig$ixfc^-'^ 

(00 9 51 r -ocossoiB}fc«o<l3t*|S]f* 
•r<l(^:*-|^]/{i5?KS:tri6i^(0:i^iSii: 4 sffiSrfife-t-J; o Cif 

[0 0 9 61 — VI 7 0. 2 5 OCO 

raOipi(±3~2 0 /ini@gE(;iJi^^b. z;^®/-^;? — ^-1 7 10 
0»i^$f40. 3~3. O A^mSa[(c:Ji^fig$n■5ro;J5^^f 
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[0 10 7] m2 Q {A)lbm{li)\-m'^Vy'.y'J^9& 
[01081 SWiffe^S« 1 0 o±{c:y- MS 2 1 0 
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(m 2 0 (B) , 
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[0 110] iJclc. Si£ia(iS]^2 4 OSr^*t-C»^h 
[01.1 11 ffrlEroj;5{-. ^IKh^i^i^^^'SlgroM 

mm\cmf^^fi^<r>x'm'^o:>TMir^Whf£^\ 

(0 1121 mi 9 (A)7!»M(C) tlll2 0(A)7I»S(D) 
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-VI 7 0S:J^^-t-5£A««li«SllKXSiSriij!)Pi-S£^ll 

[0 1 1 7 1 
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to 1 1 8] ^my<^ — >'tmQy<i^-^>'t/)m 

m 1 imms^\^m^Bm^mm^:^\^^xm^si}^^(Dm\^ 

Wi'^M't^^^o 10 

lias] *igw<o^ist/2*jfS«?ij(cissii:iB[6]fl3ES 
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PROBLEM TO BE SOLVED: To realize color display 
having bright appearance and excellent in a decorative 
effect by using a light scattering mode display element 
as an optical modulation layer and combining a color 
separation mirror with a functional reflector. 

SOLUTION: The color separation mirror layer 6 and the 
functional reflector 7 are arranged at the back of the 
light scattering mode display element 16 constituted of 
the optica) modulation layer 3 held between two base 
plates 1 and 5 where transparent electrodes 2 and 4 are 
formed. The reflector 7 has various functions, for 
example, a function that light is absorbed and emitted 
again. The layer 3 is controlled to a light transmitting 
state part A or a light scattering state part B based on 
voltage impressed between the electrodes 2 and 4. The 
element 16 modulates an optional picture element to be 
the light transmitting state and the light scattering 
state by changing the level of the impressed voltage for 
the electrodes 2 and 4. Therefore, the optional picture 
element is modulated between the light transmitting 
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''mkKZVkMhiltzm^m^m.t. SrlBx..S,fl|fi!ct L 
;t:o 

[0 0 12] *M?gTigffl$^x^jtlEPJl(Ct4. TfctSlSL 

^'7^ -f 7-3S^-75«ffjfi)<;$;)xrv»r<>A</»o ^IKt LT(±, 
20 ^j:Z>o itc. =^i,z, ^S6n*ni'^;L'7!it?Sv>B#t;t^gL-1^c 

[0 0 13] tfz. ^'imx-\m^i\.z,-^'rt-'rii-WLmm 

b1i'SI4, 3-52843 -f-, i>^B8 6 3 - 5 0 1 

5 1 2-f-(c|ejK<;>J; T i" y i^UMi^-^-i ^ai] 

f±n^itLtzi>(o^. mm-7 h >; ■/i^xipizm&'bm'S: 
30 mx»>z>. coift^, itmmmmz^-t ^^¥Bm^<r> 

[0 0 141 ttz. Jtc^W-Cfi^fflSn-SffllEigafffiSii 

MffiS/fSrffifflLTtAv^o ?<bic<[ti L < (±, ±i£:3 
UXf:'; y ^' • ^--VT-i- y i'ffiiE^MjfSB^a^U^J-tiL/c 
40 . 3-X7C^S«<03tSEft14«flji«cJ: ^)^^^^:L/c•7'^-:^- 
y ^rjfjgt LT(4, 'yr^lh. y ym^.. tAm 
^.4'i:'o</»-rJx<7>ii£B^t1£ffl-C-#.i.o «'>-m<7)jfi[Bli'(,i6 

i;siiiu4^-<.-„ itmtitmmi. ^ 9 r ^ u jvit^^ 

50 v»„ ^fcS&rateSJti£ttli-'5i:av»o 7fcaft14«8&l4 3 
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5 

U7,-r y • ^--77^ < y i'SS^4't; 0. 5%~8%c:> 

y- ■< y i^m^atiJ -{ y )^M<r>i^'titl±. * -f v -/u tf y 
*«0. 2-5. 0 Mml.Ziii>mS.<^i^-kitVi)^Zti)f 

tool 5 J :^%mvmm^ixi>^^j-t&<9-mii. # 

PBS 5 0 - 2 0 7 4 9 -f-. 5 9 - 1 0 9 2 4 -^(C 

v^o S i 02i:T i 02 J: t)«fiK$tL4iflSf$:|5-e *. 

pXn2XSintf < A 
CCT-. n 1 t n 2 UMLra. 3 U X 'J y ffia^ ^ 

M-r-JB«ogeifl]:^iqi*^-r5^-f ^^'^'l-¥^f4■:^[6Jco® 

lO 0 1 81 frie^l ^S^bW'b^'^r^tC, =rl.X7^"J y 

^^■i'-<)-7-mmt(nmVfm (n l.n 2)t*Sl«|t: 
P tUP^l^L. a-StdSiff?? (n Kn 2)<±(i(J-^-C 

lO 0 1 9] 0iJx.lJr, nl = l. 73, n2 = l. 51 
(i2.n = 0. 22) . p = 265nmt-r-J,t, ffiest 

H(±4 0 0-4 5 8 nmt'S:'), 5 8 n m<7)*gi: 4-.So 
it:, nl = l. 76, n2=l. 51 (Z^n = 0. 2 
5) , p = 3 3 8 nint-r^i:, SiStzAS+L/wjtlCit 
LT, S*?S:#t«0riiS®Eil±5 10-595nmi:!fc 
•) , 8 5 n mCOifSi: 

[0 0 2 0] :iU;^-r'; y i'jiJtB^B.-K';-?'-® 

OSffS? ( n 1 , n 2 , ^ n ) RCKJUf-ife tf y ^ p iWi^ 

(B) -^(G) -^(R) 4-t'U=fB^-t-^.r^SreH<o 
10 0 2 IJ C<7)14K^fl]fflLr, n U X f- y }(5b^b 
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[0 0 16] f/^, fe55-»l5 7-«^, mi^mSO^f 

p, SW^€r ( n 1 , n 2 ), Ag+TtOn u x -jr y 
I 0 0 1 7 J 

it. 

< pXrilXSinfi" [5tl] 

■7 - /I t $: M#07fett Ti^^^T (- 4- +«n sea L ^ 

til *):<r>msitt&m *) <r>mMiic'S:m:^^nKM^i>m- 

O^trittS: 1 0 0%tCi£</^KW??T-ie5c(>$US:»ft-2.C 

[0 0 2 21 f^feor, «?.i,|t: y-^^gEX-T, iM*?S:StO 
jfiS^H^rW (B) , ^ (G) , * (R) =t t'IcitJS-r 
^ rSR^H <7)S:|+ A 1 7fe«75'~¥1f (- 4- * «i Ult 
SfRILr, *-&#5erJ5fttcia</>7fc?riiiRfi^U 1.0 0% 
ICifi^-^ficfl^-i^I'CAJA^U/^M'*-^ 3 U X -r y jft„«n--K 
30 ')T-mi:Br&-tZ,Ztl,ZX*), ^'^^^iJ^-nrfsAm 

[0 0 2 31 8iJ«O0IIt LT, ^«^¥tTU Lrfiia<bix 

(CTxIf^RfB*) *«WM{C5#l-f*2tS:(7?nUX7^ 

mi I & om^t^-ti>mikm'?- air, lyzi&mmt 

40 SLTfe'^fS^ 7-«rtg)SL/Jo COtgifu J: ») A#f 

^) Tj^ig 1 d a <7> 3 ux-r'j y ^'^{SB%-•K';■^-1T-^^R 
fi^uRW-?^!, #^?iS:SIEfflcr>slHl <oR(S7fc)*;^7:>-;s 
i§-r^o c<o;£[lit)<oR(l^fi!c«-ii, #^i6SiEa<7)^ 
Of4ffl«-l 8 0«fg|^^^, l/2i6S*gr-. -e-OfiffiS: 
ISOS^jftgiLT. :&lll»)<OR(i^t 4-^<> CcotlH 
')<ORfi:jtfiS:$3-(i^2iSSc03 pxx'; y ^'?e[B^H=i?';-7 

50 nm~K'ki-ti,Zti>^X-^Z>o 
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(5) 
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[0 0 2 41 t^oT, mm>cy^i:^x.x. mnK^<r> 

}S««H4-» (B) . ** (G) , * (R) f »Iit)t-i- 

h r&Rmm<r>s.Mm:^m^iL b ^ itmA^w-n c 4- ^ 

1 0 0%Ui5v^S3=t:^-C-K3g)5$ilCJ^j+-r-l,3 u;;;f-'; y 
[0 0 2 5] CCT% fe»-Si5^-§l±, 7t^pJl(7)^# 

[0 0 2 61 ^§tmr'mm^ixi>mmits.Hmi^i±. it 

(0 0 2 71 *l6Wei±, 3fe«riftlRLf?l&*1--&ltg6O*i0 

-rv r > h 7 t:'>F f 

^- v y i'-f JCD-HG 
n-$^5 > 6 G 
[0 0 3 01 ^^m-c^i. ia«gEffcUt t ir^^SW-fe** 

il«03't;ftft^%7j^-jeufflv^'btl^o Hg, Ag. 

ia«4 o*c-c-®t*<offlr-prjSWic2Efei-So 

fi'l' > + LTti, l&fe^U^#«it^ t , tefeB#(; 

^ 1 g tiSft^-^ K-f -^^UJcxf-yw 5 g t 5 >) T.^Til' 50 



i>o mitKftma. Slit (B7t) . mMi. i^mimn 

m^i:Tiki)-^^<r>m^^-^i>mx-m-W7V-.'^hi\.Z,o ^ 
[0 0 2 81 I'jKOWfeKSffifi. AWSfeTfcOT 

i: U J: -5, ScStr^Slt ;5«S 4 0, 4 fe Cl. x ^ o 
*fej§:*t«<?>*&^<7> 2-3 t 4 o 

[0 0 2 91 ^%mx'it. it^mmt^'i^m i ^-mn 
w\^^~ikitmmi^m.Lx^-7o. it^mmt Lxi^i^n 

Sr^fiffl-r-J. t , 3 8 0 n mlli.TOSj^'t-^f.Tj' V ^ ;u 

9-X* y Y^iXZ>o ^<nfctf>. «*JS:#t*5[Ji 3 8 0 n 



Hffe 



HIS 



=i-;n 0 g<7)rft^!jsKi. 3 sviiTx-m^x-3 srw. 



[0 0 3 1 1 7fcos#t«;5feff14*^*^j 
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9 

-f ;u A U T 5 3g« L T$ffl7j« < air L^«i L rtilS ^ 

[0 0 3 2] ^f§ggr-ti, A*f7ttisii::tFi6jtcjg:ii+i-4 

10 0 3 3 1 if^m-Qit. K^(nm£it\Kiimhi\.Z,m. 

(/Wi/s--;u/<-i- > j^-t Lrii. PAL Binder 

M-2 0, M-2 2R, G-lOO (±B^^ >^ 
St) 3i*ab<&o 

[0 0 3 41 ^'^mxa. ?^nT)^hnf^^^^^^mm. 

?h<r>^j^^^ji'Jf-iimSt^ixX. iRilXx^i' Y)i'<r>m\: 
ttSS+^t L-r<ieffl-t^>„ 7 h j'n ; y i'<o|S«t LT 30 
t'Tjtffiffl T- $ ^ o ^^ti^ko^fflw ifcpii t L T (± . r y 

J:oT h^>XS!»-<> t'T< h^i'XMt xXgiT- 
[0 0 3 5] 2^|§B^T-li. mi^O:^|Sj<OS>fbU<t O^Bf 40 

*^mt-i-i>iskm<n-mtLx. m^m.^^t&^m^t 

jtP$P*jJi^J^ ?r r*?^ L -V' Y ^' n * T'-t ;u ^ L Tl; -> 
- h5r^B^tt5tt«t LTfiEfflT-i-J,o Cttmt-f::, |^ 

i:afeai|^tjtP$|9!f±?iiJ^«-|*iaL7ttOT-(, J:v»o m 
sgtLTfi, •>- f-<!0±®{;m5«rftffl$;-ti--5, t, H.fe 
jSt4l&(±±:^(;?||;^-ti-c>nT#^LIIfet 4^ 0 , Kit 
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70 

[0 0 3 61 *MWT(±, l£#Sren»Pi-^,^i:-c% Hit 
•f^lSlglco— CTt LTx JiUi' h d;i. 5 ;t«-t:>x (E I 
ectro I uminescence :EL, 
it) ^^^^KMtLX\m-rh. ELT,l-tLX 
(±, m^-tiE7LiO|fe?t14IIIS^*f(JfflLfjy±AMEL, 

L. iaJ:a-'*^#$1.*o$3-^-E!je^-«:|iSLT±i;^.%. 
7fc«:?IJffl-r-l>*^E L 4- t'T- J: (.^o 

[0 0 3 71 ^^^mxii. •^mzx^mtmjtm.iE'.zx 

y ^'^n^^mm X^tzWr^W.'i- (Electro-Chr 
omic-Di splay.-ECD) ^^m'&MMW.t 
LT^fflT^-So ECD?t«fiS;-t^W*|(-l±, *E«t«;|- 

T-^^::^^75fai Lv>o 

[0 0 3 81 ^^fiqT(i, »)JS:S-|-J|l74«S;jti--5. 
itSfetLT, ji£Bli«^3R^«rtilffittJg:*f«t LTlSfflT- 
l^-5>o .jfiB^R^^ST-t LT(±, jRI+ST-lSEUioTW 

v^o i/c, tt;&^*)-i)jCiSa*^i^T-t J:v»c 

[0 0 3 9] 

[l§fV1<7)$£j!ft<o?Fi.^] J.:JlTJC5f:^Hq<n. ittiSL-t-- K-?5 
^»f^;$r;?tS:gSi«i: LTf£ffl L, •|l!lUfe'7)-fi6 5 9 - 1 13? 

3|2ji:fl<j ^J«^O0IJ Sr H fli V > TSil^-r ^, o 
(00'40l mwt. iSqqi£S2, 47j«ffMS.ix/t:2tt 

tfcta*- K^TF^i- 1 6 owf^cJ^fe^ai A 9 6 1 If? 

g614S:»HE7 ^rSea L/t::*:5&l«<7)S#fM»l?[B^H«jf:^ao 

[0 0 4 1 ] HlOi^tc, 5teiSia4»cj^.ffl5AJ-*3v>T, 
feJfil 5 V -/§ 6 T-iEJ§:#t7t 1 0 i m^it 1 1 life 

T-. &tt<oisgEi-iL.i:Tifc^sa§^ii£S5:g:i+7ti 2 02: 

1^*1 2 0iz:ft:||^o$EBBU||||«:M< CtT-, iS^^fe 
1 1 S:^BB14Jg:#t^E7T#tt^^5^H$^^f^#c.@tll^T• 
§^.o 

[0 0 4 2] --n. HI 1 (O^tScgLt^cBSTiBtCfevvr, * 

e,»9>^:^|6j(:f5raL/jefets:a5ti 3 t<c*o efeifta 

T-ts:as:#f7t 1 4 tstaissTfei 7cfe»!i?ti-5.o ? 

ticaiSii^ti 7(±, iSBgi4SM« 7 T-, &a<om 
ffiuioLTTfe^-PiSix, fiias^Tti ^ttaho nm^ 
8 (±, e fejfta* 1 3 1 i&ajs:*r* 1 4 1 'smMMit \ 
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[0 0 4 31 Ttfca*^ h'^Tp^^ 1 6 «i, iSWIE® 

i i/t^mikBM A 1 7fet!i:a«cBa5 B (onkm "c^w t # 

[0 0 4 4] iXiZ. m 1 cO:$:^W(;)aih|-M?^EBli*^^a 
LT7 0%gJST-**o ticiSLiiia*! 7<±, itOitt^S 

W2$7 o%«rife«Lf^*t5:i7jg:*fs*t, sias:frf* 1 

[0 0 4 5] lll<7)?fci2W4^]^Sr>A(C*jlt^^ 
[0 0 4 6] 

[0 0 4 7] (ItiSCflJl) El2US^i-J:o4N jttJcta* 
- K«/T^^^ 1 6 t 5 7 -S 6 t $ e> 

u^comkizmmnK^m.! t LxitiWLw^it-r 

[0 0 4 8] itm/L'e- K«*35?- 1 6 0^tS«rJ.J.TU 

iix^^i>o *lliSP9 1 T-<i. x/N' y >; > y^-^M^B. 
«ft-CffM$nS I nzOa-S n02lffi (JAT I TOIK 
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73 

-fci^/? > ^*>'b4•^-i^■^•■7^' 5' ^/TtPT fit 

<'»;L-„ I TOU^OidiUS n 02)l?Srffli>T<,*>t^:) 

4-i.>o $'b(--f-0±tl*fe$SBi2 2. 2 4 «rffML>t:<0 

y 8 m C 4- ^ i T (ZPIS L /Co 
[0 0 4 9] 3 t LX. ^HJfiCT 1 T-(±, 

T-^T-^if^B^Bl 4- «>'>/:„ i«53-T5}-S4?f?Bli)S(i, 
(UV) UJ: t)?;?ffiJSSLfi^i--&Ti"J U- 

[0 0 5 0] CO^; ifii^iF-WJI&t^^-r^ y i'iiSB^BfcO 
■y coflloi^rBfiKL. «[Bli(iC<0ie5^T-«ji& 

<7>^-y b 7-^'^ijio>^^{Iiigg^at4■cT^^:^£i--5,„ 

20 Bli'JsS«rii J: t/*" 'J v - :t-y h ^ - 7Lg!± , 4" -5. '< < 
E.o^i4;#ia7)fO. 5/^m-3. 5 // mOiEH 

(±, 7fc^SLt>c.^.7)«^ft L =1 > h 7 X h ^^±A^c^ 4 < 4 
■&0 ^ (c<iT-± L < (±, -T^J^jtigli 0 . 8 /, m - 1 . 8 

[0 0 5 1 ] MHi-^mm t^^-r^ yifm^t wse^sw 

iij^li, 8:2-1: 9T$)^o 4±5. JSjiL/iffiB^sW^ 

>K*i«ii i 0 1 .-t^ 'J -e - ;r> y h 7 - (oid^nmu^mm. 

30 4:6-1: 9<7)^H*«at Li/^o 

[0 0 5 2 ] J: 19 A{$fl^)(;(±. ?SB^B*t#i: Lrn-fV -y 
i'tt^ fPNM- 1 5 6 J 4rfl{rl£2g-t^KZ3 0'C<7)fiS 
€:«»L4**e,, ^SftAL/L-o Cit«-2 5. 5.'C<7>ia 
S(cffiJ$L435*f>, > ^';^/^■7 Y v-rr-? 5 mw/ 

^:^-t > -f- ^ - 5- nmmi: 9 0 #rBip.B*}- LTt^ne 3 

4:*-r-£.7t^SL*- Kg/T^?R+- 1 6 ^f^ML/io ■Z<0 
Nf, ^^'f-i^<r>?«t:g<±, 3 5 0 n mWT«ri!5l|Xi-^ 7 -f ;u 

40 <r>^^im.^x- ^ i,^m<r>7 > -fi)^hnm&=]i.zfm^ 

[0 0 5 3] CWjiTULrfMSix/citticia*- 

nt^T- 1 6 (Ditnmm 3 ^^sas^^m^^ffli^m 
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lOO%t-tZ>iL. 9 0 %<OjSj§!|54-^i-tn*Pl|JES: V 
s a ti-4„ ttz^ 1 '0%Oitja^4r^i-enJlDSE«:V 

V t h 1.4V 

V s a 2.9V 
TO 2. 5% 

V s a n<r>mmi^^ 8 3 % 

V s aB#<7)?iSSjt 0. 5^ A/^:^-t>^>- 
9 

[0 0 5 4] 1 T-»±, fe5J-ffli;7-6i:Lror 

^tiM^LtzQ. 3 mml?<7>*'9;^ 2 6 «-ffli->/^o IfE 

fflUS i 02. Mg F2. N 33 A 1 Fe^Ti^ J /c, i^ig 
Vxmi^itn.m%Wnm~T i O2. Z r O2. Ta2 05, 
ZnS. ZnSe. ZnTe, Si, Ge, YaOs, A 

ffMT-|:*o nS, IS1Eft:^S»IBi2 5(1, 

10 0 5 51 :$:^Mf?iJ 1 -C(±, "v-tf^ J'Tt^itig-T^EI 

i 02«:, (g:Slff-:?J^U(iS i Oz^rfflt^v ^47-«i:T2 5 
[0 0 5 61 Wtm^K^iRl tLX{±. 

enB'Jl^5 tcfe ffl ? » ^ jtR L r 2 

[0 0 5 7 J ±feoj: T 4-#j£T-«l^^ix/.:, TtSta* 
- K*^^^ 1 6 t -g-OWf^t-fe^JK 5 V -« 6 t $ «b 









<2 at: 


2 4 r 


113 *t 






1214 » 






@5 # 






13 6 ->r> 


35; 


* 
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, IEii^E(i , 3 V t fg: < , rSR^jiic t Tfctia* - K 
70 ^^^^-mi^T- 0 . 3 2 A r-* o /L-o i:* i: L r C R 
2 0 2,5S'J^'>A^ft!i«:ffifflLT, SeBffttLTS^ 

[0 0 5 81 *7feS:S+1gfetfe5tRi5 v-iSjgx-ti^ h 
•^*;u^7tF ES-222;^7'-7y •> ^ i'' - > ^itffl 
^Tl 6 X*- K, oil), ||ff;5f(&i/»t #{c 

1 0 0 5 9 1 (JtSJfRI 1 ) ^ifelW 1 <7)««T-, ^;fe<7)^ 

-f-ojt*. 5;#:^7ttT.BB.gqTar*ir-<7)^7Fi,sRx.i: Lr 
tzo «A 7>» X. -5 t *fe3J^ «b :t U > vfe ICgE-ft S: -r -S o 

[0 0 6 01 (HJSPII 2 ) nm\ 1 i: TtfzSL* 
30 -K«^?fT-l 6 tfe«-«l5 7-®6^9af^L, 

<7>Chroma t i c-ELC ^•l^fflL/'wo ^fc+h-^ 

D 5 y ^'S:i+«;±, 2 2t;J-:J.TT-ift^tfe, 1^2 4 rr-* 
fe, *^j2 Grr-isfe, *^j2 g-cr-wfe^, 3 ot;w.±f 

[0 0 6 1 1 CfO-t^--^ n 5 y ^'S:S=t«i:113 Tj^ib 8 
l^-C«BNFtt<0iaJS«r2 CC-S 5r<iOH-C-MlHH{)^i}ig 



2 er 


2 8 1; 


3 0 1;< 
















->r > 




life 
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(38 kTVi' 

1113 m. 

US # 

la 6 -> T > 

13 7 Sffe 

HIS kf>i' 



< 2 2*0 2 4-0 
7 T y -> 3 > t U 



t fi: < , f^'W^cE ^> *^!§L* - KS^^^-^ax- 0 . 3 
2 fi A-C*>oy'jo ffirfllUCR 2 0 2 5 ffl 'J -J^ -t^ A 

/io i/t:, Tfc^a-t- KRtf^^-I 6 x^- 
K. off). ^QEA'&v^i: $(cjl^;|^c@.^7j^L|£e75'J: 

(0 0 6 21 («MCT3) i|jfef5!|2<7)t#fi£74^^,. TfetigL 20 
[0 0 6 31 -<^J:T{^L-CS!!f^$tL/c5t«1±5W««: 

Tt:. 5fet5:SL-€-- K*^^^ l 6U';/<^x-t- Koi 

10 0 6 41 (3liS084) «M15ll2<75«J!S:j!'>'b, jfctia 
*-K«^^^l 6 tfe«-ai2 7-«6«:raC:frSr-SJ 

V^Lfzo ^CTT-ii. Aj+7ti:l^i::^r&](;S9=J-r^j^BE<o 
-twit LT, L-C-ISffli- 

hR#t->- h580-l 0*7-f h Srffi 
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26'C 28^ 30"C< 

^ n n - 

10 0 6 51 dOSfSHSItteSrfflv^-C. TfcS^a^- K 
1 6 t -eoWf^Ufe^ai 2 7 6 t i\tm L 
Jt^lc^^OSMMidESa^^ft^. IS ^^jpffllEfA I c 

li, WftSri<7>l 0-1 0 0{§li*«J, j$::^7»>e><7)BBgq-c 
+^tas?.r"i^„ i;^^, lEfA^OEli 3 V t It < . 
»i£t jfcSJcSL^- Ka^^^-m».T- 1.2^ A/'^:^-t > 

K«^^^-l 6 U'J/N'-x^- Kof 0, ^)±75«fau^t 

tt«tK.T-§/^o itz. m^^ixtznm\i.Kmmx'i,m 

[0 0 6 61 (^iKEt^lJS) *CTUiii.>r<±. J^Tt-TFi- 

(0 0 6 71 y&fflfca*- K«^^^l 6<±. rj UX7=-'J 

•V - i fc(± 7 + - * n i y -r 5r X ^ A- - Sr W-f 

y j-jge^TL 2 1 5 (^)li^^±m) 9 5. 71|g 
%, *'rv;u^jS8 11 (^;i-i'ttS?) 2. 3fiS%. 
SSS-^-Wfl&fiSra'^ 2 . 7 - v'r ^ 'J o-f ;i.^4r >7;u + 
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ffi]{t!L31L/j^*£«^Jl tIS|i:^-t;KiJE^i±AL;to >I<^ 
-t;u^: 2 11CUffi^,4';^''b. 3 5 0 n m75^<b 4 0 0 n m 

T- 6 0 ^5-PflflB*ff^> 4 0 mW/^:^-t > > - 05*,jt 
[0 0 6 9] 

V t h 4 V 

V s a 5.9 V 
TO 8 1 % 

V s a n<ommym 3.9% 

V s a^Of^'ifSJ^L 0. 9 8 /i A/¥:^-t:>^^ 
- 9 

[0 0 7 0] C -) LTfr-SIt L/j:)tKgL-e- V'^TysT.'^- 1 
6 ^r^Sfe^iJ 1 h ^m:-m.m\\^mM LT. ^#^:7tfrfi?. 

6Vi:<g:<, M»miS<>*»SL^- K^^* 
^•^fflT'O. 6 4 ;t/ AT'^)o;^Jo mrllit-C R 2 0 2 5M 

[0 0 7 1 1 {^*£CT6) mtSt?(| 1 (r>%iSLi)-h. 

^ - KS^S^- 1 6 ^ ^ ^ -® 6 t PI c :^Sr-5u 
[0 0 7 2] c:coj:^ULr5^f^?tL/:-7 h iJ'D ^ y ^ 
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^^^l-SlBtfttcM^^^gpp'a, X^o°pi: LTOff 

[0 0 7 3 ] mmmi) ^m^z^^^xit. mi onTr.- 

^ ^D:^ 1 9 ^WJU/^cSv- h 2 OtcjS^gv- 

V 1 8T'^*^/:;1tBg14JS:W«7<!:';•t •y hfflmE2 1 t 

[0 0 7 4 ] TttiSL^- K«7j^^^-1 6{± K-y h-r h V 

20 niLfzi,(DX^^o 7>r ;UA^^S;5A(i. $^J0. 2 mm 

-mi t fssgtts*+« 7 immnxm ^ ^^b-tirspx l 

[0 0 7 5 ] J:JB<?^WfiKo>t^^/fen;]co/sc#f^!i(V.,^,-}^^^ 

-ty hmm^2 liTs^^ y^-^x. m^i^KMmKD 
mm'y- h 1 sm^^&^izf^^xoizLxmm't^t. 

'eifffi;^»?S7j^$;ix/jo m<7)m^xitmi'e- 

^fi^W^^fifZo tfz^ V-t-y hffl?SE2 1 ^x^^ K 

^■er. ^ggtts:«-«7cr)igggv- h 1 8ffiii7>^efe(i4^ 
fzo vioMu. ^^wojES+affi[B^H«^?ia(i. is^u 

40 ^7Ffe<7)/<»; ji-'> 3 > tiixTiSp^oiigijfttiWJijr- 
[0 0 7 6 ] mmm^) %mm2<Dm^i)-h. itti.'Si 
v^Lfzo ^mxit. '^r^'kmvi-t^^itx'^it't^m^ 

(ElectroIuminescenceiEL, 
^?±S?OF I e X E L«:f5fflL;t:o E L 05&7fefe(ife5f 
50 ;!>^ffft-rn.(^J:v^o E LO^ffi^^j^.li, ^teSitt;!)^^ 
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[0 0 7 8] mmm 9 ) *if£(?ij 1 <nmm.i)^ h . ±mi 
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l|fc«-?IJffl L/i:*jnS?^- (Electro-Chromi 

c -D i s p 1 a y : E CD) "kmm^mmt LT<t 

zixmu~i>^ffi-^i±. E c 4- SKI- -sctr- 

[0 0 7 9] C<7)EC^^^^-i:ll3*«ib 8co^7fei2j§ 

10 vn'i7fi-i-^^m\'7-im^-x^mm\ tmm 

U«6B#ttti^^LT, ^#^7tiTra.WTOSl*l-eHlHlfc 

^ 0 il L E C ftjn^^-co fe ^ ^ft ^ -li: 4- -?■ <7)*7)^ E 
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1218 tTv^- e t'^jr 
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6(i'J/N--x*- K, oil), m)±75'f&v>i: 

[0 0 8 01 mhtm 1 0 ) %ikm 1 1 ra^^j:, -)ttii!;L 30 
si5 7-«6(±, i:xT<r)7]mx'm'^i.tzo ^mxit. 1: 

mm^K^WLt LT^tffl-f^o fl£B^B«^^^=-t Lr(±, 

[0 0 8 1 1 TtSiSL*- K«7F^^-<7>^1S (75:^1; $l±, 
%mW\<omf&S. if)izb<. mi 0 Ommm^ SmmO 
m.^mf-i-'fXtLfCo ifc. 5U(±, -r^x 40 

:^MX'li. ^^±WM(r>^^jS.mmmx-miKmi,zK 

fll«$<x/>:5 7-«rfflv>/^„ ^Wfe^fi5 6 14, 

:7 U X 7^ >J y ffie^a :K ij -7 -S t BlTfelf ^^SSffiH t 

rai:?SE«w^RjS7tS-^«fi<;t;j§:#t-f^3u.xf->j y 
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[0 0 8 2] CcOi-jULTKf^^il/.nUX-T-'J y :5' 

mmLx. i^^^mimmT(r>m\^x-'t<r>mm^mx.i: 

■fci^Vv l>T-R^L/>:„ COPTIC, Sffi?c^ib?|5ifl| 

itU^g|io°p, *^vM4, I^iat L-Ccoff/wJtfllili^:-^ 
[0 0 8 3] 
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mifui ^.jttg. ^ffitii f)fe^i->7)f^ 

10 0 8 4] $ibu, ^mmm/)'. '^^xy)^m~&m. 

5 7 -JS t ^afelt «r 7*7 ;^ ^ ■;/ ^' 7 < ^l- A3&^5T- 
-WtT-^ -5<^T-, gfffli. lilliBJ-LTIIII 

[13 31 fe«>«t< 7-S6co^i6iSjg^i:^*JS:St^</) 

[13 4] ^'7i-mi.7-m&<r)^±mm^t»±Kiii^<r> 

[0 5] fe53-ai$ 9-)B6 0^i6iSja^i:^3t;]g:#^(;) 
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[0 6] fe55-Si5 T-deo^fTtiS^^tS-TtKS^^o 

[117 ] 7-«6<0«-3tiSji^t^*S#!$!O 
[010] ^iSiW 7 02^^WOK|hJ-Mffia^^g<75{J|itj?IJ 
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4 mmn.u 
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1 4 stass+^t 

1 5 tscasw* 

1 6 jtica*- K^^^i^ 

1 7 tstaaii* 
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